Abstract. The intraductal papillary neoplasm of the bile duct (IPNB) is a novel disease concept that was recently classified as a biliary cystic tumor by the revised World Health Organization classification. This is the case report of a 70-year-old female patient who experienced repeated episodes of obstructive jaundice and cholangitis since 2000, attributed to a mucus-producing hepatic tumor. Surgery was advised due to the repeated episodes; however, the patient refused. In May, 2011, the patient developed jaundice and fever and was treated with antibiotics. Since there was no improvement, the patient was admitted to the Tokyo Rosai Hospital. Abdominal computed tomography (CT) revealed a 50-mm cystic mass with an internal septum in the left hepatic lobe. Although the tumor size had remained almost unchanged compared to the initial CT scan performed in 2000, intra-and extra-hepatic bile duct dilation was more prominent on the second CT scan. Following admission, endoscopic retrograde cholangiopancreatography was performed and revealed an expanded papilla of Vater due to a mucous plug. A balloon catheter was inserted into the bile duct to remove the mucous plug, resulting in the drainage of copious amounts of mucus and infected bile. The patient finally consented to surgery and left hepatic lobectomy was performed. Consequently, the diagnosis of low-grade IPNB was made. Branch duct type IPNB, which is characterized by imaging appearance of a cystic mass and slow progression, is attracting increasing attention. In the present case, a cystic mass was identified in the left hepatic lobe, with no significant change in size after 11 years of follow-up, leading to the diagnosis of branch duct type IPNB. Considering the fact that IPNB is usually treated surgically at the time of diagnosis, the present case, due to the long-term follow-up, provides valuable insight into the natural history of the tumor.
Introduction
The intraductal papillary neoplasm of the bile duct (IPNB) is a novel disease concept that was recently classified as a biliary cystic tumor by the revised World Health Organization classification released in 2010 (1) . Recently, an additional type of IPNB, the branch duct type, was described and relevant cases have been reported (2) (3) (4) (5) . Since IPNB is usually treated surgically at the time of diagnosis, the natural history of the tumor is largely unknown. This report describes a rare case of branch duct type IPNB, in which the patient initially declined surgery and was followed up with a tentative diagnosis of mucus-producing hepatic tumor for 11 years, after which time she finally consented to surgery, enabling a definitive diagnosis.
Case report
A 70-year-old female patient developed obstructive jaundice and cholangitis in 2000, originally attributed to a mucus-producing hepatic tumor, and was treated at a local hospital. Surgery was advised due to the repeated episodes; however, the patient refused and continued to receive medical treatment. In May, 2011, the patient developed jaundice and fever and was treated with antibiotics. The symptoms did not resolve and she was admitted to the Tokyo Rosai Hospital. The patient's medical history included surgery for appendicitis at the age of 50 years and cholecystectomy for cholecystitis due to gallstones at the age of 62 years. There was no significant family history. In addition, the patient had developed allergic shock induced by iodinated contrast medium during the contrast-enhanced computed tomography (CT) in 2000; therefore, no iodinated contrast medium was used in 2011.
On admission, the patient exhibited a clear sensorium, with a blood pressure of 123/73 mmHg, body temperature of 37.5˚C and pulse rate of 60 beats/min. The palpebral conjunctiva was not anemic, whereas the bulbar conjunctiva was colored yellow. Breathing and heart sounds were clear. The abdomen was flat and soft, with tenderness localized to the right upper quadrant, without rebound tenderness or muscular rigidity. Blood testing on admission indicated mild anemia, with a hemoglobin level of 9.9 g/dl, predominantly direct hyperbilirubinemia and jaundice, with a total bilirubin level of 4.6 mg/dl and a direct bilirubin level of 3.8 mg/dl, and increased inflammatory reaction, with a C-reactive protein level of 14.7 mg/dl. All tumor markers were normal (Table I) . The non-contrast-enhanced CT scan performed on hospital day 1 revealed a 50-mm cystic mass with an internal septum in the left hepatic lobe and dilated intra-and extra-hepatic bile ducts (Fig. 1) . The contrast-enhanced CT performed on initial presentation at another hospital in 2000, had also revealed a 50-mm cystic mass with an internal septum in the left hepatic lobe, suggesting that the mass had remained unchanged in size between 2000 and 2011. However, there was no dilation of the intra-and extra-hepatic bile ducts on the initial CT scan (Fig. 2) . On hospital day 2, endoscopic retrograde cholangiopancreatography (ERCP) was performed and revealed an expanded papilla of Vater due to the presence of a mucous plug. A retrieval balloon catheter (Extractor Pro 15/18 mm, 6-7 Fr; Boston Scientific, Cork, Ireland) was inserted into the upper bile duct, inflated to fit the diameter of the bile duct and the mucous plug was removed. This procedure resulted in drainage of copious amounts of mucus and infected bile (Fig. 3) . After the same procedure was repeated 3-4 times, cholangiography was performed and revealed that the cystic mass in the left lobe was communicating with the bile duct, with a clear zone in the cystic cavity that appeared to represent A B a large amount of mucus (Fig. 4) . After informing the patient of the increased risk of recurrent cholangitis due to increased mucus production by the cystic mass in the left hepatic lobe, despite the absence of change in size over 11 years, and the potentially malignant nature of the cystic mass, the patient finally consented to surgery. Left hepatic lobectomy was performed on hospital day 34. Macroscopically, the tumor was 50x60 mm in size, the intrahepatic segmental B3 bile duct was markedly dilated and multiple papillary projections were observed in the bile duct lumen (Fig. 5) . On microscopic examination, the intrahepatic bile ducts were markedly dilated, with papillary projections in the lumen. The tumor cells exhibited marked nuclear atypia and pseudostratification and the tumor was diagnosed as a low-grade intraductal papillary neoplasm of the bile duct. No ovarian-like stroma was identified (Fig. 6 ).
Discussion
IPNB is defined as a bile duct epithelial tumor with papillary proliferation in the bile duct lumen and has been classified, along with biliary mucinous cystic neoplasm, under the category of biliary cystic tumors in the revised World Health Organization classification released in 2010 (1). IPNB is considered a precancerous lesion or an intraepithelial neoplasm of the biliary tract and divided, according to tumor cell grade, into intraductal papillary neoplasm with low-, intermediate-or high-grade intraepithelial neoplasia (1). The disease concept of IPNB was first proposed by Chen et al (6) and Nakanuma et al (7) . IPNB is often classified into gastric, intestinal, pancreatobiliary or oncocytic subtypes, similar to intraductal papillary mucinous neoplasm (IPMN) (1). Ohtsuka et al (8) reported that the pancreatobiliary is the most common type of non-mucus-producing IPNB, whereas the intestinal type is the most common type of mucus-producing IPNB. That study also reported that the former type has a higher grade of malignancy compared to the latter type and that the degree of malignant transformation and tumor extension vary depending on the status of mucus production. Kim et al (9) also reported that mucus-producing IPNBs were more frequently encountered in patients with the gastric or intestinal subtypes compared to in those with the oncocystic or pancreatobiliar subtypes. The frequency of invasive cancer was also significantly higher in the cases with the pancreatobiliary compared to those with the gastric subtype. Accordingly, patients with pancreatobiliary IPNB exhibited significantly poorer prognosis compared to those with gastric or intestinal IPNB. The 5-year survival rate was the highest among patients with the gastric subtype (83.9%), whereas for the intestinal and pancreatobiliary subtypes it was 75.4 and 46.8%, respectively.
Imaging modalities, such as ERCP and CT, do not provide clear contrast-enhanced images of bile ducts or differentiation between clear zones representing mucus and tumors in patients with high mucus-producing IPNBs. Tsuyuguchi et al (10) reported that accurate diagnosis of the size and localization of tumors by imaging modalities, such as cholangiography, is not feasible in such cases. Thus, it is difficult to determine the exact size of IPNBs, although in the present case the tumor size, as assessed by CT, remained almost unchanged over a period of 11 years. However, the prominent dilation of intraand extra-hepatic bile ducts, as compared to that observed on CT scans performed 11 years earlier, indicated increased mucus production by the tumor. The surgically resected tumor was histologically diagnosed as intestinal IPNB and was considered, according to Ohtsuka et al (8) , to be of the high mucus-producing subtype. The tumor was histologically classified as low-grade, suggesting a relatively slow rate of disease progression.
Another possible reason for the slow progression is that the tumor was branch duct type IPNB. IPNB continues to draw attention due to its morphological and phenotypical resemblance to the main duct type of IPMN (1, 6, 11) . The branch duct type IPMN has also been reported in the pancreas. This lesion forms at the bifurcation of the main pancreatic duct, where branched pancreatic ducts become cystically dilated and assume a botryoidal shape, exhibiting excessive mucus production (12, 13) . Recently, several case reports of branch duct type IPNB were reported (2) (3) (4) (5) . In all of these cases, cystic or papillary lesions were identified in the peribiliary glands. The peribiliary glands are accessory glandular tissues located around the extrahepatic and major intrahepatic bile ducts (6, 14, 15) . These accessory glands are distributed in the connective tissue surrounding the bile ducts or in the bile duct wall and are connected to the bile duct lumen through a specific duct. A recent study indicated that various lesions may occur in the peribiliary glands (16). Lim et al (2) reviewed imaging findings of cystic IPNBs and pathological findings of resected specimens and reported that certain types of cystic IPNB, particularly those with against bile ducts, originate from the peribiliary glands and are considered as the counterpart of branch duct type IPMN. In a review of 12 cases of IPNB (2), 10 cases were carcinoma in situ and 2 cases were mucinous adenocarcinoma with partial invasion. Those findings suggested that IPNB originating from peribiliary glands may also undergo gradual transformation from adenoma to malignant tumor and eventually to invasive cancer.
Nakanishi et al (17) reported 2 cases of IPNB in which a multilocular cyst was formed in the sparse connective tissue surrounding the bile duct wall, with the cystic cavity communicating with the bile duct. The authors of that study suggested that, among the epithelial, luminal and glandular structures 
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communicating with the bile duct, the peribiliary gland is the most likely candidate as the origin of this type of epithelial tumor. It was also suggested that the multilocular structure of the tumor may be the result of the extension of tumor cells arising from a single acinus to an adjoining acinus through a specific duct and that the cystic morphology may be due to the expansion of the inner cavity of the gland by mucus secreted from a papillary tumor arising from the peribiliary gland. The authors of that study also hypothesized that a tumor arising in a peribiliary gland extends into the epithelium through a dilated specific duct and further extends through the duct opening into the bile duct lumen, forming a papillary tumor protruding into the lumen, while continuously replacing the biliary epithelium.
In the present case, the mass included surrounding peribiliary glands and the histological images revealed no typical papillary growth in the peribiliary glands. However, imaging studies revealed a cystic mass, a characteristic finding of branch duct type IPNB, in the left hepatic lobe. Another important finding was that the size of the tumor remained almost unchanged for 11 years. If branch duct type IPNB is the counterpart of branch duct type IPMN, the progression of the lesion should occur as slowly as branch duct type IPMN. Thus, this finding also supports the diagnosis of branch duct type IPNB in the present case. Considering the limited number of available case reports on branch duct type IPNB and the fact that IPNB is usually treated surgically at the time of diagnosis, the present case, with its long-term follow-up of 11 years, provides valuable insight into the natural history of this type of tumor.
